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In the quark model, pions with spin a and isospin 1 are composed of a quark and an antiquarkwhich have spin 1/2 and isospin, 1/2. The combinations of spin and isospin wave functions are given by fPl=rh Xo,\02=172 XO and \03=173 Xo. (1) The \O/s are alltisymmetric with respect to the interchange of two quarks and the space wave function must be antisymmetric since pions obey Bose-Einstein statistics. We assume this antisymmetric space wave function to ,be the real function adopted by Kinoshita et al.,ll Thus the totally symmetric wave functions are given by ¢1=fP1V, ¢2=\02V and ¢3=\03V
withEq. (2) forv(rl, r 2 ). Now the ,charge density operator at the point r is 1-"1"1.
1+"1"2. -
+-2-fn(r-rl ).+-2-fn(r-r2),
where fp and J P represent the charge form factors of quark p and its anti-particle p,
respectively. The contribution of the quarkantiquark system to the pion charge form factor is given by the Fourier transform of the expectation value of Eq. (4),
As an example, integration for the positive pion charge form factor is carried out yielding the following expression:
where f(q2) and FA (q2) are defined as follows:
with Eq. (2) for v (rl' r z), and FA (q2) is evaluated to give Similarly, the neutral and negative pion charge form factors are:
With the reasonable assumptions h(q2) = -fp (q2) and In (q2) = -In (q2), the following relations are obtained, Finally, we analyse the data of the positive pion <;harge form factor, reported by Akerlof et al.,2) by using Eqs. (6) and (8) and with the following assumptions:
(a) The quarks p and n have the same charge structure, that is,
Note thatfp (q2) and.fn (q2) are normalized to 2/3 and 1/3, respectively, at q2=0.
where qp2 is the squared mass of p-meson and for it we take the experimental value, 14.7 F-2. The contributions of the nonresonant massive states are expected to be small and may be incorpolated-approximately into the "core" term. result is shown in Fig. 1 . These results indicate the two features: (a) The" core" term is very small. to that of the proton charge distribution. In the above discussion, however, the overlapping of the charge distributions of quark and antiquark was overlooked.
